In this study we produce a detailed linkage map for pre-alpine whitefish using a RAD 143 sequencing approach. We produced both sex-specific and sex-averaged linkage maps for 144 Coregonus sp. "Albock", one member of the pre-alpine whitefish clade, from one F1 lab-bred 145 cross. Here, we describe the sex-averaged and sex-specific linkage maps of C. sp "Albock" and 146 use our sex-averaged linkage map to identify synteny between C. sp. "Albock" and Atlantic 147 salmon (Salmo salar). We identify rearrangements present between the two species which reflect 148 the occurrence of fission and fusion events following the Ss4R whole genome duplication, some 149 of which were confidently identified to be shared only between members of the Salmoninae 150 subfamily in past studies. This Coregonus linkage map will facilitate future research regarding 151 the genomic basis of adaptation in the adaptive radiation of Swiss whitefish as well as assisting 152 in the de novo assembly of the whitefish genome. 153 154 Materials and methods: 155 Experimental cross 156 One F1 family comprising of two parents and 156 offspring was used for linkage map collected from Lake Thun in December 2016 and were crossed in vitro by mixing sperm and 161 eggs (obtained from the cantonal hatchery) together before adding cold water to harden 162 successfully fertilized eggs. Fertilized eggs were then placed in a flow-through system which ran 163 5°C lake water over the eggs for 11 weeks until they began to hatch. Before larvae had fully 164 utilized their yolk sac they were sedated and euthanized with MS222 (50 mg/l for sedation; 200 165 mg/l for euthanization; buffered with sodium bicarbonate 500 mg/l) and preserved in 100% Aa). Offspring can therefore be heterozygous or homozygous (e.g. Aa or aa in an expected ratio 213 of 1:1) and the phasing/origin of each allele is known. In addition to these highly informative 214 loci, loci for which both parents are heterozygous can also provide information in the offspring 215 in certain linkage mapping programs (e.g. maternal Aa, paternal Aa). In these cases, three 216 offspring genotypes may be observed e.g. AA, Aa, aa in an expected ratio of 1:2:1 with only 217 homozygous offspring being informative since we know that one copy of each allele is from 218 each parent (e.g. AA offspring or aa offspring have received one A from each parent or one a 219 from each parent, respectively). Heterozygous offspring genotypes are uninformative since the 220 origin of each allele is unknown (e.g. Aa offspring may have received A or a from either parent).
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Loci were then filtered in R leaving only informative loci segregating in these two ways as well 222 as removing any loci with missing data in either parent. All SNPs from RAD loci with more than 223 three SNPs were removed and one SNP was chosen at random from those RAD loci with two quality. Mapped loci were then stringently filtered by their mapping quality score (MAPQ > 30) 259 and the salmon chromosome with the most hits was noted. Linkage groups were then ordered to 260 reflect their synteny with salmon chromosomes (Table 1) . We find a similar pattern of synteny between Salmo salar and Coregonus for many of 361 these salmon chromosomes including Ssa03 (to W04 and W05), Ssa10 (to W14 and W15), Ssa13 362 (to W19 and W20), Ssa15 (to W22 and W23), Ssa16 (to W24 and W25), Ssa18 (to W27 and 363 W28) and Ssa20 (to W30 and W31) ( Figure 2 ). Our synteny analysis also identified Ssa04 as 364 homologous to W06 and W07 and Ssa11 as homologous to W16 and W17, although W07 and 365 W17 have very few links (1 and 2, respectively). We also find that the multiple one to one 366 relationships between salmon chromosomes and salmonid linkage groups identified by 367 Sutherland et al. (2016) are also consistent with our map including those to Ssa12 (W18), Ssa22 368 (W33), Ssa23 (W34), Ssa24 (W35), Ssa25 (W36), Ssa27 (W37) and Ssa29 (W40; Table 1 ). We Table S1 . whitefish to better understand the speciation mechanism in this adaptive radiation.
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In conclusion, we have produced the densest Coregonus linkage map to date, with a total sex- It also has the potential to assist in future scaffolding of pre-alpine whitefish reference genomes. 
